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DESCRIPTION 
SEAL STRUCTURE OF A FUEL CELL 
Field of the Invention 
The present invention relates to a seal structure of a layer-type fuel cell. 

Background of the Invention 
As illustrated in FIGS. 8 and 9, a known fuel cell (a unit fuel cell) 1 includes a 
membrane-electrode assembly (MEA) and a separator 2 disposed on each side of the MEA. 
A plurality of fuel cells 1 are piled to construct a layer-type fuel cell or a stack. A gas 
passage 3 is formed in the separator 2 at an MEA opposing surface of the separator 2 and a 
coolant passage 4 is formed in the separator 2 at an opposite surface of the MEA opposing 
surface of the separator. A gas seal 5 is disposed for seal between the separators on 
opposite sides of the MEA and between the separator and the MEA, a coolant seal 6 is 
disposed for seal between adjacent fuel cells. 

As illustrated in FIG. 8, in a case where a seal line of the gas seal 5 around a fiiel 
gas manifold 7, an oxidant gas manifold 8, and a coolant manifold 9 which receives a gas 
pressmre on an MEA opposing side thereof does not extend straight (more particularly, in 
FIG. 8, since the coolant manifold 9 has a greater width than the gas manifolds 7 and 8, a 
portion of the seal line of the gas seal 5 beside the coolant manifold 9 is bent and is bulged 
toward a central portion of a fuel cell surface and so does not extend straight), and in a case 
where the separator 2 is deformable (such as a carbon separator or a metal separator of 
about 0.1 mm thickness), the separator 2 experiences a deformation when a gas pressure 
acts on the separator and the gas seal 5 receives a stress due to the deformation of the 
separator 2 locally (for example, at a comer "B" of the seal line in FIG. 8). As a result, 
the gas seal 5 is separated from the separator 2 to generate a possibility of gas leakage. 

Further, as illustrated in FIG. 8, a portion of the seal line of the coolant seal 6 does 
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not exist at a coimectiarig coolautt passage "C" between the coolant manifold 9 and the 
coolant passage of the central p^ ortion of the fuel cell. As a result, at a portion "D" of FIG. 
9 opposite to the passage "C" v^a the separator 2, a seal force (a fastening force of the stack 
of fuel ceUs) does not ^ct on th& gas seal 5 and the gas pressure is resisted only by an 
adhering force of the S«s seal 5. Therefore, the gas seal 5 is likely to be separated ftom 
the separator 2 wlien tlxe separantor 2 is deformed due to receiving a gas pressure, thereby 
generating a possibility of gas leakage. 

Japanese PateO-t: PubUcation 2002-124275 discloses a seal structure where a gas 
manifold and a coolaat; manifolci have the same width, hi such a structure, a design that a 
seal line extends straiglat and a gas seal line and a coolant seal line are overlapped m a fuel 
cell stacking direction <2an be ea.sily adopted. \ 

However, even, fcy the se^al structure of Japanese Patent Publication 2002-124275, 
the problem of the passage "C" of FIG. 8 cannot be solved. More particularly, since no 
gas seal and no coolant seal exist for aUowing gas and coolant to flow at the connecting 
gas passage between tlxe gas maxufold and the gas passage of the central portion of the fuel 
cell and at the connectixig coolatxt passage between the coolant manifold and the coolant 
I>assage of the central portion of the fuel cell, the gas seal and the coolant seal cannot 
operate as a back-up to each other at the connecting gas passage and the connecting 
coolant passage. As a. jesult, tlxe problem that when a gas pressure acts on the separator, 
th& separator is deformed and the seal is separated ftom the separator to generate lealsage 
still remains. 

Further, in the eixel cell disclosed in Japanese Patent Publication 2002-124275, the 
gas manifold and the coolant maJiifold have the same width and the gas seal luie and the 
coolant seal line happen, to be overlapped m tiie fuel cell stacking direction. However, in 
tbe fuel ceU iUustrated ix» FIG. 8 -where the width of the gas manifold and tiie width of the 
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coolant manifold are different from each other, usually the gas seal line and the coolant 
seal line cannot be overlapped in the fuel cell stacking direction. As a result, the problem 
of the portion "B", that is, the problem that the seal line is bent and when the separator is 
deformed locally, the seal is separated from the separator to cause leakage, cannot be 
solved. 

A first problem to be solved by the present invention is that at the gas and coolant 
connecting passages between the gas and coolant manifolds and the gas and coolant 
passages at the central portion of the fuel cell, one of the gas seal and the coolant seal at the 
opposite sides of the separator is not provided. As a result, the gas seal and the coolant 
seal at the opposite sides of the separator cannot operate as a back-up to each other, and 
sealing characteristic and stability of the seal on a backside of the interrupted seal portion 
are degraded. 

A second problem to be solved by the present invention is that, in addition to the 
first problem, in the case where the width of the gas manifold and the width of the coolant 
manifold are different from each other, the gas seal line and the coolant seal line are not 
overlapped to each other, and sealing characteristic and stability of the non-overlapped 
portion of the seal line are degraded. 

Summary of the Invention 

A first object of the present invention is to provide a seal structure of a fuel cell 
where good sealing characteristic and good stability of a seal are assured even at gas and 
coolant connecting passages between the gas and coolant manifolds and the gas and 
coolant passages of a central portion of the fuel cell. 

A second object of the present invention is, in addition to the first object, to provide 
a seal stmcture of a fuel cell where good sealing characteristic and good stability of a seal 
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are assured even when the a width of the gas manifold and a width of the coolant manifold 
are different from each other. 



A seal structure of a fiiel cell according to the present invention to achieve the 
above objects may be described as follows: 

(1) A seal structure according to the present invention is for a fuel cell. The fuel cell 
includes an MEA, a separator, a gas passage formed in the separator, a gas manifold 
formed in the separator, a coimecting gas passage formed m the separator and between the 
gas passage and the gas manifold, a coolant passage formed in the separator, a coolant 
manifold formed in the separator, a connecting coolant passage formed in the separator and 
between the coolant passage and the coolant manifold, and a seal for preventing gas and/or 
coolant from leaking and defining a continuous seal line. 

The seal stracture of a fuel cell according to the present invention includes an 
interrupted back-up disposed at at least one of the connecting gas passage and the 
connecting coolant passage. The back-up located on one side of the separator and a 
portion of seal Ime located on the other side of the separator are overlapped to each other 
in a fuel cell stacking direction. 

(2) The back-up may be disposed at the connecting gas passage between the gas 
passage of the central portion of the fuel cell and the gas manifold. 

(3) The back-up may be disposed at the connectmg coolant passage between the 
coolant passage of the central portion of the fuel cell and the coolant manifold. 

(4) The back-up may be formed in the seal. 

(5) The back-up may be formed in the separator. 

(6) The gas manifold and the coolant manifold differs form each other in width. The 
interrupted back-up and a portion of the seal line positioned in an extension of the 
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interrupted back-up are arranged to be disposed on or along a same straight line. 

(7) In the seal structure of a fuel cell of item (1) above, the back-up is formed in the 
seal made from adhesive and coated in a form of a dotted line and the back-up includes 
each dot of the dotted line made from adhesive. The back-up includes a plurality of non- 
coated portions of adhesive which are spaced from each other in a back-up extending 
direction. 

(8) In the seal structure of a fuel cell of item (1) above, the seal is made from a gasket 
(e.g., a rubber gasket) and the back-up is formed in the seal. The back-up includes a 
plurality of grooves or concaves (concavities) in a gasket material which are spaced from 
each other in a back-up extending direction. 

(9) In the seal structure of a fuel cell of item (1) above, the back-up is formed in either 
one of the seal and the separator and may include a rib having a convex and concave 
stmcture. 

(10) In the seal structure of a fuel cell of item (1) above, the back-up is formed in either 
one of the seal and the separator and may include a plurality of protmsions spaced from 
each other. 

(11) In the seal structure of a fuel cell of item (1) above, the back-up is formed in either 
one of the seal and the separator and may include a rib having a plurality of tunnels formed 
in the rib and spaced from each other. 

(12) In the seal stmcture of a fuel ceU of item (5) above, an entire portion of the back-up 
located between adjacent separators is formed in one of either separator of the adjacent 
separators. 

(13) In the seal structure of a fuel cell of item (5) above, a portion of the back-up located 
between adjacent separators is formed in one separator of the adjacent separators, and a 
remaining portion of the back-up located between adjacent separators is formed in the 
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other separator of the adjacent separators. 
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With respect to a seal structure of a fuel cell according to the present invention, the 
following technical advantages are obtained: 

According to the seal structure of a fuel cell described in items (1)-(13) above, 
since the interrupted back-up is formed at at least one of the connecting gas passage and 
the connecting coolant passage, and the interrupted back-up and the continuous seal line 
located on the backside of the interrupted back-up via the separator are overlapped in the 
fuel cell stackmg direction, the continuous seal line and the separator are backed-up or 
supported by the interrupted back-up in the fuel cell stacking direction. As a result, even 
when a gas pressure acts on the separator, the separator will not be deformed and will not 
be separated firom the continuous seal line, and the sealing characteristic and stability of 
the continuous seal will be maintained well. 

Further, since the back-up is interrupted, flow of gas and coolant through the back- 
up between the manifold and the passage at the central portion of the fuel cell is 
maintained well. 

According to the seal structure of a fuel cell described in item (4) above, since the 
interrupted back-up is formed in the seal, it is easy to form the interrupted back-up, 
because the back-up can be obtained only by a design change of the seal or a change in a 
coating method of the seal. 

According to the seal structure of a fuel cell described in item (5) above, since the 
intermpted back-up is formed in the separator, it is easy to form the intermpted back-up, 
because the seal stracture can be obtained only by a design change of the connecting gas 
passage and the connecting coolant passage of the separator. 

According to the seal structure of a fiiel cell described in item (6) above, since the 
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interrupted back-up and the seal line located in the extension of the intemipted back-up are 
made straight irrespective of a difference between the width of the gas manifold and the 
width of the coolant manifold, the problem of a stress concentration at the comer of the 
seal line which is caused in a bent seal line is eliminated, and a good sealing characteristic 
and stability are obtained over the entire portion of the straight seal line. 

Brief Description of the Drawings 

The seal stmcture of a fuel cell according to the present invention will now be 
explained with reference to the accompanying drawings, in which: 

FIG. 1 is a front elevational view of a front surface and a rear surface of a seal 
structure of a fuel cell according to a first embodiment of the present invention; 

FIG. 2 is a cross-sectional view of the seal structure of FIG. 1 taken along line II-Il; 

FIG. 3 is a front elevational view of a front surface and a rear surface of a seal 
structure of a fuel cell according to a second embodiment of the present invention; 

FIG. 4 is a cross-sectional view of the seal structure of FIG. 3 taken along line IV- 

IV; 

FIG. 5 is a cross-sectional view of one example of a back-up of the seal structure of 
FIG. 3 taken alongUne V- V; 

FIG. 6 is a cross-sectional view of another example of the h^Arnp of the seal 
structure of FIG. 3 taken along line V - V; 

FIG. 7 is a side elevational view of a fuel cell stack including the seal structure 
according to the present invention; 

FIG. 8 is a front elevational view of a front surface and a rear surface of a seal 
structure of a conventional fuel cell; and 

FIG. 9 is a cross-sectional view of the seal structure of FIG, 8 taken along line IX- 
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Detailed Description of the Preferred Embodiments 

A seal structure of a fuel cell according to the present invention will be explained 
with reference to FIGs. 1-7. 

FIGs. 1 and 2 illustrate a first embodiment of the present invention where an 
interrupted back-up is formed in a seal; and 

FIGs. 3 and 4 illustrate a second embodiment of the present invention where an 
interrupted back-up is formed in a separator. 

FIGs. 5 and 6 illustrate an example of a back-up applicable to each of the first 
embodiment and the second embodiment of the present invention. 

FIG. 7 is applicable to each of the first embodiment and the second embodiment of 
the present invention. 

Portions conunon to or similar between the first embodiment and the second 
embodiment of the present invention are denoted with the same reference numerals 
throughout the description of the first embodiment and the second embodiment of the 
present invention. 

First, portions common to or similar between the first embodiment and the second 
embodiment of the present invention will be explained with reference to FIGs. 1, 2 and 7. 

A fuel cell in which a seal stracture according to the present invention may be used 
is a layer-type fiiel cell, for example, a polymer electrolyte fuel cell 10. The fuel cell 10 
is mounted to, for example, a vehicle. However, the fuel cell 10 may be used in an 
environment other than a vehicle. 

The polymer electrolyte fuel cell 10 includes a membrane-electrolyte assembly 
(MEA) and a separator 18 layered to the MEA. The layering direction is not restricted to 
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a vertical direction and may be any direction including a horizontal direction. 

The MEA includes an electrolyte membrane 11 made from an ion exchange 
membrane, an anode 14 provided on one side of the membrane and including a first 
catalyst layer, and a cathode 17 provided on the other side of the membrane and including 
a second catalyst layer. A first drEEiision layer may be disposed between the anode 14 and 
the separator 18, and a second diffusion layer may be disposed between the cathode 17 and 
the separator 18. 

GasT)assages,-that isi-arfuel-gas-pawarge^T-for-supplying f^^^ hydrogen) 
to the anode 14 and an oxidant gas passage 28 for supplying oxidant gas (e.g., oxygen, 
usually, air) to the cathode 17 aire formed in central portions (power generating areas) of 
MEA opposing surfaces of the separators 18, and a coolant passage 26 for supplying 
coolant (e.g., water) is formed in central portions (power generating areas) of opposite 
surfaces of the separators 18. Further, a fuel gas manifold 30 for supplying and 
exhausting fiiel gas to and from the fuel gas passage 27, an oxidant gas manifold 31 for 
supplying and exhausting oxidant gas to and from the oxidant gas passage 28, and a 
coolant manifold 29 for supplying and exhausting coolant to the coolant passage 26 are 
fonned in a non-power generating portion of the separator 18. 

The MEA and the separator 18 are layered to constmct a unit fuel cell 19, and at 
least one fuel cell (for example, one to three fuel cells) forms a module. A number of 
modules are piled, and electrical terminals 20, electrical insulators 21, and end plates 22 
are disposed at opposite ends of the pile of modules (all of the elements 19) to construct a 
stack of fuel cells 23. After tightening the stack of fuel cells 23 between the end plates 22 
in a fuel cell stacking direction S, the end plates 22 are coupled to a f astenmg member 24 
(for example, a tension plate) extending in the fuel cell stacking direction S outside the pile 
of modules by bolts or nuts 25. The bolts 25 extend in a direction perpendicular to the 
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fastening member 24 and are threaded to the end plates 22. 

At the anode 14 of each fuel cell 19, hydrogen changes to positively charged 
hydrogen ions (i.e. protons) and electrons. The hydrogen ions move through the 
electrolyte membrane 11 to the cathode 17 where the hydrogen ions react with oxygen 
supplied and electrons (which are generated at an anode of the adjacent MEA and move to 
the cathode l~7'of theinstanrlWE^^r^^ which iare generated at an anode 

of a fuel cell located at a first end of the fuel cell stack and move to a cathode of a fuel cell 
located-at-a-seeondropposite end-of^e^^^fl'Stack-ti^^ 
to form water as follows: 

At the anode: H5~^"^ir*Th 2e 

At the cathode: 2ir + 2e" + (l/2)02 H2O 
The separator 18 may be any of a carbon separator, a metal separator, an 
electrically conductive synthetic resin separator, a combination of a metal separator and a 
synthetic resin frame, and a combination of any of the preceding. 

To seal the fluid paths 26, 27, 28, 29, 30 and 31, a gas seal 33 and a coolant seal 32 
are provided. The gas seal 33 may be made from adhesive and the coolant seal 32 made 
from a gasket (e.g., a rubber gasket). Alternatively, the gas seal 33 may be made from a 
gasket and the coolant seal 32 may be made from a combination of a gasket and adhesive. 
Still further, either the gas seal 33 or the coolant seal 32 may be made from a combination 
of a gasket and adhesive. 

When a fastening force is imposed on the stack of fuel cells 23, a seal force is 
imposed on the gas seal 33 and the coolant seal 32 in the fuel cell stacking direction. 

In the separator 18, a connecting gas passage 40 located between and for 
connecting the fuel gas manifold 30 and the fuel gas passage 27 of the central portion of 
the separator (power generating portion of the fuel cell), a connecting gas passage 40 

10 

BEST AVAILABLE COPY 



wo 2005/036685 PCX/ JP2004/0 14576 

located between and for connecting the oxidant gas manifold 31 and the oxidant gas 
passage 28 of the central portion of the separator (power generating portion of the fuel cell), 
and a connecting coolant passage 41 located between and for connecting the coolant 
manifold 29 and the coolant passage 26 of the central portion of the separator are formed^ 
An in terrupt ed back-up 42, 43 J[whj5rg.^temiptP^^^^ at. Least a. portion of a back- 

up material is discontinuousiira back-up extending direction E) is formed at at least one of 
the coimecting gas passage 40 and the connecting coolant passage 41, where the 
interrupted baek-up42-is a back^uErfomed aMhe conn®^ the 
interrupted back-up 43 is a back-up formed at the connecting coolant passage 41. The 
interrupted back-up may be formed only at the connecting gas passage 40, or only at the 
connecting coolant passage 41, or both at the connecting gas passage 40 and the 
connecting coolant passage 41. 

The interrupted back-up 42, 43 (the interrupted back-up 42 at the coimecting gas 
passage 40, the interrupted back-up 43 at the connecting coolant passage 41) which is 
located at a first surface of the separator 18 and a portion of the continuous seal line 32, 33 
which is located at a second, opposite surface of the separator 18 so as to correspond in 
position in the fuel cell stacking direction S to the interrupted back-up 42, 43, respectively 
(that is, a portion of the seal line 32 corresponds in position in the fiiel cell stacking 
direction to the interrupted back-up 42, and a portion of the seal line 33 corresponds in 
position in the fuel cell stacking direction to the interrupted back-up 43), are overlapped to 
each other in the fuel cell stacking direction S, as illustrated in FIG, 1 and in a portion "A" 
of FIG. 2.. 

The interrupted back-up 42, 43 may be formed in the seal 33 or 32, or may be 
formed in the separator 18, as perhaps better illustrated in FIGs, 5 and 6.. 

In a case where the interrupted back-up 42, 43 is formed in the seal 33 made from 



BEST AVAILABLE COPY 



wo 2005/036685 PCT/JP2004/014576 
adhesive, the interrupted back-up 42, 43 can be formed by coating a seal material on the 

separator discontinuously in a back-up extending direction E to provide a plurality of 
portions of adhesive 33a which are spaced from each other in the back-up extending 

direction E (FIG. 1). 

In a case where.the intCT^ .thcseal 32 made from a 

-^adcetrthe interrnpted-back=5pTt2r43-(32aT)-ean^ by removing poitioDS of gasket 

material to form concaves 32a2 or grooves which are spaced from each other m a back-up 
-^t^ding-dir^etiem^d-have-a-deptfaHFfflinaHo-oomalleLllmra- heigbtiGTjfthe.gaLskfet 32 

(FlGs. 1 and 2). 

- -In a case where the interropted back-up 42, 43 is formed in either one of the 
separator 18 and the seal 32, 33, the interrupted back-up 42, 43 may include a rib 44 
having a convex and concave structure (FIG. 5), or may include a plurality of protrusions 
(FIG. 4) spaced from each other (FIG. 3), or further may be a rib 45 having a plurality of 
tunnels 46 formed m the rib and between the separator 18 and a cover plate 47 and spaced 
from each other hi the back-up extendmg direction E (FIG. 6). The intemipted back-up 
42, 43 formed in either one of the separator 18 and the seal 32, 33 may mclude a 
combination of the structures above. 

In a case where the interrupted back-up 42, 43 is formed in the separator 18, (a) an 
entire portion of the back-up 42, 43 located between adjacent separators 18 may be formed 
in either one separator of the adjacent separators 18 (FIG. 5), or (b) a portion in height or m 
extending durection of the back-up 42, 43 located between adjac^t separators 18 may be 
formed m one separator of the adjacent separators 18, while a remaining portion of the 
back-up 42, 43 located between adjacent separators 18 is formed in the other separator of 
the adjacent separators 18 (FIG. 4). 

The reason for providing the mterrupted back-up 42 at the connectmg gas passage 
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40 and the interrupted back-up 43 at the connecting coolant passage 41 is to back-up (or 
support) the separator 18 from the connecting passage side so that the separator 18 is not 
deformed toward the coimecting passage 40, 41 when a gas pressure acts on the separator 
18. The reason for forming the back-up 42, 43 interruptedly or discontinuously in the 
back-up extending direction E is-to allowTfluid-(gas 0F-e0olant)-to-ftew-ArGUgh-th^ 

Further, in a case where a width of the gas manifold 30, 31 (the fuel gas manifold 
30, the oxidant gas manifold 31) and a Avidth of the coolant manifold 29 are different firom 
' each other, the interrupted back-up 42, 43~aria a portion -33b,-52B-0f-the seal line 33, 32 
positioned in an extension of the interrupted back-up 42, 43 are arranged to be disposed on 
~ a sameltoai^t line'(FIGs. land 3). In the case where the gas manifold 30, 31 and the 
coolant manifold 29 differ from each other in width, in known arrangements, the 
intermpted back-up 42, 43 and the continuous seal line 33, 32 will not be on or along the 
same straight line as was described with reference to FIG. 8. By contrast, in 
embodiments of the present invention the interrupted back-up 42, 43 and the portion 33b, 
32b of the continuous seal line 33, 32 are caused to be on or along the same straight line. 

Effects and technical advantages of the portions described above common to and 
similar between the first and second embodiments of the present invention will now be 
explained. 

First, since the interrupted back-up 42, 43 is formed at at least one of the 
cormecting gas passage 40 and the cormecting coolant passage 41, and the intermpted 
back-up 42, 43 and the contiuiuous seal line 32, 33 located on the backside of the 
interrupted back-up 42, 43 via the separator 18 are overlapped in the fuel cell stacking 
direction, the continuous seal line 32, 33 and the separator 18 are backed-up or supported 
by the interrupted back-up 42, 43 in the fuel cell stacking direction. As a result, even 
when a gas pressure acts on the separator 18, the separator 18 will not be deformed toward 
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the connecting passages 40, 41 and will not be separated from tbe continuous seal line 32, 
33. As a result, the sealing characteristic and stability of the continuous seal will be 
noiaintained well. 

Further, since the back-up 42, 43 is interrupted, flow of gas and coolant through the 
back-up 42, 43 between the manifo l d and t he passage_jitJhe_isentraLportioaoltheJEuel cell 
^s^toaintairied-weli— 

Furthermore, since the back-up 42, 43 and the portion of the seal line located in the 
-ex-teasion-^f4he-baek-up-42v 43-are-mad^^ 
irrespective of difference between the width of the gas manifold 30, 31 and the width of 
the coolant:jnanifold-29;-Aerproblem'ofa"stresS" concents at the comer ''B" (FIG. 8) of 
the seal line which is caused in a bent seal line (FIG. 8) is eliminated in the present 
invention, and a good sealing characteristic and stability are obtained over the entire 
portion of the straight seal line 33, 32 in the seal structure of the present invention. 

Next, structures, effects and technical advantages unique to each embodiment of 
the present invention will be explained. 

In a first embodiment of the present invention, as illustrated in FIGS. 1 and 2, the 
interrupted back-up 43, 42 at the connecting coolant passage 41 is formed in the seal 32, 33. 

For example, the coolant-side seal 32 is extended into the connecting coolant 
passage 41 such that an extension 32a of the seal 32 is located over an entiire width of the 
connecting coolant passage 41. la the extension 32a of the seal 32, a convex 32ai and a 
concave 32a2 (groove) are formed alternately in the extending dhrection £ of the extension 
32a of the seal 32 such that a top surface of the convex 32ai contacts a surface of a 
separator 18 of an adjacent fuel cell and a bottom surface of the concave 32a2 is spaced 
apart from the surface of the separator 18 of the adjacent fuel cell in the fuel cell stacking 
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direction, to form an interrupted back-up 43 at the connecting coolant passage 41. The 
concave 32a2 operates to allow coolant to pass through the interrupted back-up 43. The 
concave 32a2may be replaced by a tunnel formed in the seal 32. 

The seal 32 shown in the drawings is a gasket, but the seal 32 may be an adhesive 
seal which is in a liquid state.duiing.coating.aiid-ds^solidified-a&er-eoating* - - 

Tuither, as illustrated in FIG. 1, the interrupted back-up 42 at the connecting gas 
passage 40 is formed in the seal 33 by coating a seal material (adhesive) on the separator 
niiscDnt'inuousry"iir^ 

adhesive 33a which are spaced-firom- each other in the back-up extending direction. The 
""interrupted Hacl&up 42 at the connecting gas passage 40 may be replaced by an interrupted 
back-up 42 of FIG. 3 formed in the separator 18 or a rib having a plurality of tunnels 
formed in the separator 18. 

As to effects and technical advantages of the seal structure of the fuel cell 
according to the first embodiment of the present invention, since the interrupted back-up 
43, 42 at the coimecting coolant passage 41, 40 is formed in the seal 32, 33, it is easy to 
form the interrupted back-up 43, 42, because the seal structure can be obtained only by a 
design change of the seal 32, 33 or a change in a coating method of the seal 32, 33. For 
example, in a case where the seal 32 is a mbber gasket, the seal 32 is made to extend over 
the entire width of the connecting coolant passage 41 and a jplurality of spaces (e.g., 
grooves, openings, concavities) are formed in the extension of the seal 32, for example by 
removing portion of seal materials. In a case where the seal 33 is made from adhesive, 
the adhesive is coated on the separator such that a coated portion and a non-coated portion 
of the separator appear alternately. 

In a second embodiment of the present invention, as illustrated in FlGs. 3 and 4, the 
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interrupted badc-up 43, 42 at the connecting coolant passage 41, 40 is foimed in the 
separator 18. 

For example, at the connecting coolant passage 41 of the separator 18, a plurality of 
protrusions 43a (FIG. 5) are formed in the separator 18 so as to be spaced from each other 
in a width direction E of the connecting coolant passage 41, to construct an interrupted 
back-up 43 at the connecting coolant passage 41. The protrusion 43a contacts, at a top 
surface of the protrusion 43a, a portion of a separator 18 of an adjacent fuel cell 
corresponding in position to a continuous seal 33 of the adjacent fiiel cell in the fuel cell 
stacking direction (or a protrusion of a back-up 43 formed in the separator of the adjacent 
fuel cell), to operate as a back-up for the separator. A space 43b (FIG. 5) between 
adjacent protrusions 43a opiates as a path for allowing coolant to pass through the 
interrupted back-up 43. 

An interrupted back-up 42 is formed at the connectuoig gas passage 40 and the 
interrupted back-up 42 is formed in the separator 18. The interrupted back-up 42 formed 
ia the separator 18 may be replaced by an interrupted back-up formed in the gas-side seal 
33 (such as the interrupted back-up 42 illustrated in FIG. 1). 

As to effects and technical advantages of the seal stmcture of the fuel cell 
according to the second embodiment of the present invention, since the interrupted back-up 
43, 42 is formed in the separator 18, it is easy to form the back-up 43, 42, because the seal 
structure can be obtained only by a design change of the connecting gas passage 40 and the 
connecting coolant passage 41 of the separator 18, for example, only by forming 
protrusions in the separator 18 at the connecting passage 40, 41. 

It will be understood that other embodiments of the invention will be readily 
apparent to a person skilled in the art, the scope of the invention being defined in the 
appended claims. 
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